and the positioning of individual Nups within it, matched that seen in vertebrates, yeast, and plants. Quite the opposite was true of the membrane-anchoring proteins:, no trypanosome orthologs were found of several Nups known from yeast and humans, and one of the new trypanosome Nups employed a transmembrane domain as part of its anchoring structure, which is not found in other eukaryotes.
Perhaps the most surprising discovery concerned the distribution of the FG-Nups, a set of proteins rich in phenylalanine (F) and glycine (G) residue repeats, which project into the central pore and are thought to interact with the proteins that mediate cargo transport. In vertebrates, yeast, and plants, a quarter of FG-Nups are restricted to either the cytoplasmic or nucleoplasmic faces of the NPC, and that asymmetry helps drive export of messenger RNA. In T. brucei, the FG-Nups were largely symmetrically distributed, including the ortholog of a cytoplasmically restricted protein in yeast, implying a different mechanism of mRNA export.
The confirmation that the structure of the inner core is highly conserved strengthens the model of NPC evolution previously proposed by the authors, in which the ancestral complex arose from multiple duplication events of a much simpler monomer that coated and stabilized openings in the nuclear membrane. The divergent membrane anchoring systems likely arose or were elaborated after the trypanosomes separated from the rest of the eukaryote pack, while the more symmetric distribution of their FG-Nups may reflect an ancestral condition, which the authors suggest was followed by development of asymmetry.
